Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.002 Å; R factor = 0.068; wR factor = 0.236; data-to-parameter ratio = 72.7.
In the title compound, C 29 H 19 F 3 N 2 , the tetracyclic ring system is essentially planar [maximum deviation from the best plane = 0.076 (1) Å ] and makes dihedral angles of 78.10 (5) and 33.71 (4) with the methylphenyl and fluorophenyl rings, respectively. An intramolecular C-HÁ Á Á interaction occurs. In the crystal, pairs of C-HÁ Á Á interactions link inversionrelated molecules.
Related literature
For background to organic electroluminescent materials and devices, see: Adachi et al. (1995) ; Loy et al. (2002) and for the photophysical, electrochemical and mobility properties of phenanthroimidazole derivatives, see: Yuan et al. (2011) . For applications of imidazole and phenanthrolene derivatives, see: Moylan et al. (1993) ; Bu et al. (1996) ; Wang et al. (2002) .
Experimental
Crystal data C 29 H 19 F 3 N 2 M r = 452.46 Triclinic, P1 a = 8.113 (3) Å b = 11.733 (5) Å c = 12.713 (2) Å = 76.397 (1) = 73.490 (2) = 86.185 (5) V = 1127.7 (7) Å 3 Z = 2 Mo K radiation = 0.10 mm À1 T = 293 K 0.35 Â 0.30 Â 0.25 mm
Data collection
Bruker Kappa APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2008) T min = 0.967, T max = 0.977 22540 measured reflections 22540 independent reflections 14735 reflections with I > 2(I) Refinement R[F 2 > 2(F 2 )] = 0.068 wR(F 2 ) = 0.236 S = 1.04 22540 reflections 310 parameters H-atom parameters constrained Á max = 0.72 e Å À3 Á min = À0.38 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1 and Cg2 are the centroids of the C15-C20 and C8-C13 rings, respectively.
Symmetry code: (i) Àx þ 1; Ày; Àz þ 1.
Data collection: APEX2 (Bruker, 2008) ; cell refinement: APEX2 and SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: PLATON. nature and readily tunable absorption wavelengths.
The study of organic electroluminescent materials and devices (Loy et al., 2002 , Adachi et al., 1995 is therefore of great importance. The photophysical, electrochemical and mobility properties of phenanthroimidazole derivatives have been reported (Yuan et al., 2011) .
As our research group deals with organic light emitting devices, we are interested in the title compound (I), Figure 1 , as a ligand for inorganic complexes.
The dihedral angle between the phenanthrene moiety and the flourobenzene ring is 33.71 (4)° and to that of the benzene ring of methylphenyl is 78.10 (5)°. The dihedral angle between methylphenyl and benzene ring of trifluorobenzene ring is 72.60 (5)°. The maximum deviation of C12 atom from the mean plane of phenanthrotetracyclic system is 0.076 (1)°. The crystal structure is stabilized by C-H···π interactions. One of these, C12-H12···Cg1 is an intramolecular interaction. The other, C26-H26···Cg2 links the molecules into centrosymmetically related pairs across the centre-of-symmetry at (0.5, 0, 0.5), Figure 2 . Cg1 and Cg2 are the centres of gravity of the benzene rings C15-C20 and C8-C13 respectively.
Experimental
A mixture of phenanthrene-9,10-dione (1.0 g, 4.8 mmol), ammonium acetate (1.48 g,19.2 mmol), 4-trifluoromethylbenzaldehyde (0.83 g, 4.8 mmol) and 4-methyl aniline (2.56 g, 24 mmol) were refluxed in ethanol (20 ml) at 80°C. The reaction was monitored by TLC and purified by column chromotography using petroleum ether: ethyl acetate (9:1) as the eluent. Yield: 0.69 g (52%). The compound was dissolved in dimethyl sulfoxide and allowed and slow evaporation produced crystal suitable for X-ray diffraction.
Refinement
All the hydrogen atoms were geometrically fixed and allowed to ride on their parent atoms with C-H = 0.93 -0.96 Å and U iso (H) = 1.3Ueq(C).
The methyl group attached to atom C28 was refined as 6 half hydrogen atoms since a diiference map did not reveal any distinct peaks.
A difference map in the plane of the F atoms of the CF 3 revealed 3 distinct peaks with evidence of oscillation around the C-C bond connecting the CF 3 group to the main molecule. The highest difference map peaks were located in the vicinity supplementary materials
of the F atoms. Attempts were made to obtain a disordered model but none were satisfactory. These distinct maxima in the difference map were used as the starting positions of F atoms despite problem with thermal parameters during th refinement refinement.
The crystal was a non-merohedral twin. Refinement was carried out using BASF and HKLF 5. The twin data was obtained from PLATON TwinRotMat function, (Spek, 2009 ).
The twin component ratio is 0.961/0.039.
Computing details
Data collection: APEX2 (Bruker, 2008) ; cell refinement: APEX2 and SAINT (Bruker, 2008) ; data reduction: SAINT (Bruker, 2008) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure:
SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: PLATON (Spek, 2009 ).
Figure 1
The molecular structure and labelling scheme for (I) with displacement ellipsoids for non-H atoms are drawn at the 30% probability level. Dashed lines indicate C-H···π interactions. Hydrogen atoms not involved in the interactions are omitted for clarity.
1-(4-Methylphenyl)-2-[4-(trifluoromethyl)phenyl]-1H-phenanthro[9,10-d]imidazole
Crystal data where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.72 e Å −3 Δρ min = −0.38 e Å −3 Extinction correction: SHELXL97 (Sheldrick, 2008) , Fc * =kFc[1+0.001xFc 2 λ 3 /sin(2θ)] -1/4 Extinction coefficient: 0.022 (2) Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (12) 0.0445 (9) −0.0052 (10) −0.0149 (9) 0.0097 (9) C6 0.0820 (12) 0.0586 (10) 0.0581 (10) −0.0039 (9) −0.0176 (9) 0.0110 (8) C7 0.0524 (8) 0.0528 (9) 0.0529 (9) −0.0007 (7) −0.0184 (7) 0.0034 (7) C8 0.0567 (9) 0.0459 (8) 0.0637 (10) 0.0038 (7) −0.0212 (7) −0.0019 (7) C9 0.0920 (13) 0.0489 (9) 0.0813 (12) 0.0034 (9) −0.0274 (10) 0.0008 (9) 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )

